A broad theoretical knowledge in Optics and Photonics is essential for media engineers. A combination of theory in the lectures augmented by practical work during the laboratory experiments forms the foundation of our gradual approach in communicating clearly and intensively all of the required topics. All laboratory experiments are guided but carried out by the students themselves and produced with a modern high-speed camera. This offers possibilities to analyze and iterate very fast phenomena. The slow motion footage makes it easily to analyze, to measure and to calculate certain sequences. This leads to a very intensive discussion regarding the provided topics and the used camera technology, resulting in a high standard knowledge transfer. Physics get now visible and more accessible for students. This paper presents how the students execute and analyze experiments using modern technology. The results are prepared as media-friendly computer animation and video recordings.
INTRODUCTION
The first high-speed image probably has been taken in 1851 by Tablot when he achieved to freeze the motion of a fast spinning wheel with a piece of newspaper on it on a photograph [1] - [2] . In his experiment he used a camera with a slow shutter, a darkroom and an arc flash to freeze the motion. The short duration of the flash of approximately 1/2000s [1] led to a short exposure time, a short light integration time and therefore a tack sharp and still readable photograph of the newspaper. Subsequently High-speed photography led to High-speed cameras, which allowed one to capture more than one picture at once. Compared to the usual 24, 25, 30, 50 or 60 frames per second of consumer camcorders, modern High-Speed cameras allow capturing more than a million frames per second [3] . The playback of such a high-speed photo sequence at a lower frame rate allows a temporally detailed observation of very fast, to the human eye usually invisible, processes and events. The changeover from the formerly used film and mechanical shutters towards CCD or CMOS sensors and electronic shutters allowed a more precise control of the frame rate and light integration time. The knowledge of the exact light integration period and frame rate allows a wide range of possible applications. Therefore high-speed cameras became an important but expensive tool to study a wide variety of phenomena qualitatively and quantitatively [3] - [4] . Technical advancements in microelectronics and computer technology led to more affordable prices and thus the increased use for educational purposes.
EDUCATIONAL OBJECTIVES
As for the educational objectives the students have to cope with a set of different tasks to successfully conclude the assignment. First of all they have to learn how to operate a high-speed camera and its operating software. Besides the knowledge of what can be measured, it is also essential to understand how these measurements can be gained and what measurement setup perquisites are crucial. Afterward the students have to interpret and discuss their results and any derivations from what they would have expected. 
II

EXPERIMENTAL MEASUREMENTS FOR THE FREE FALL
In one of our experiments we show our students how to derive gravity acceleration from a filmed drop test. In this simple experiment a metal sphere is released from its magnetic holding coil and falls in front of a metric scale towards the floor. The high-speed recording enables the students to observe the accelerated movement of the ball within the recordings period and its single frame intervals ( Figure 1 ). The exact knowledge of each individual frame time duration and the observed travelled distance of the ball allows them to calculate the applied acceleration and thus the gravity acceleration [5] - [14] 
It is very important to align the coordinate system reference to the spheres initial resting position. By doing so we define appropriate initial conditions of zero initial velocity (v 0 = 0 m s ) and zero initial height (h 0 = 0 m). These simplifications allow us to rewrite the equation (1) to calculate the gravity acceleration g as shown in (2) 
Like mentioned before to use equation (2) the spheres initial velocity and height must be zero. The knowledge of the used frame rate allows calculating the past time for every distinct frame. As seen in fig.1 we defined frame 800 as our initial starting point, thus all following frames can be used to calculate the past time and measure the travelled distance. In a closer examination of our individual gravity acceleration measurements we notice, that the value for 10cm turns out to be the closest to the theoretical value. Especially for small heights the resulting error is usually higher, as it is not easy to determine the exact frame of the ball releasing point. Paradoxically our measurements seem to be closer to the theoretical value for the first half of the travelled distance, while deviating further away with increasing height. The explanation must be justified by the increasing velocity of the falling ball and the decreasing time accuracy due to the limit of the chosen frame rate of 1000 frames per second (fps). The corresponding quantization of the time measurement and thus the accuracy was 1/1000 frames/s = 1ms. To improve the measurements results significantly, the frame rate must be increased. A frame rate of 5000 fps allows for a quantization of time at 200 µs intervals and thus a considerable increased measurement, especially for greater heights.
EXPERIMENTAL MEASUREMENT (CONSERVATION OF MOMENTUM)
It is also possible to visualize the laws of conservation of momentum, e.g. an elastic impact of two metal spheres ( Figure  2 
INTERDISCIPLINARY PERSPECTIVES
Often enough a collaboration of students from various fields of study is very creative and interesting. Physical effects like e.g. the formation of water drops, the behaviour of water surface tension or even the conservation of momentum can be used for artwork. Figure 3 shows a high-speed image sequence of water drops and the behaviour of water surface tension filmed at 1500 frames per second for the use in a movie. 
VISUALISING PHYSICS
As an outlook our next challenge is to solve more complex physical phenomena using a high speed camera.
Consider the system from the Figure 5 . A body with the mass m moves along a sphere with the radius R. The angle φ at which the small body lifts off of the sphere is to be determined and can be calculated analytically as follows: 
As a conclusion the angle where the body lifts of from the spheres surface results:
The speed limit at which the angle is zero ϕ = 0°⇒ cos 0
results from the equation (6):
The concluding result is not surprising. By using a high-speed camera we can examine the frames for the calculated angle φ (Figure 6) . Even though the frame shows the system for the correct angle, we can't determine for sure if the objects body has lifted off the spheres body. On the one hand the objects mass m is not small enough and isn't sliding ideally along the tangent arc, which is located perpendicular to the lenses cone of view. Thus the precise moment of the body's lift off is not exactly determinable. To solve these issues a special mechanism needs to be developed and will be the topic of a further publication. And on the other hand we neglected friction forces. Figure 6 : High-speed FRAME of the process (3215fps)
